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5 if #<o$&m& 1 *s-sg 6 ^{phx** 1 m^mm<Dm^ 

^ ^ ur«»»^»»JBibi- 3 r £ J; 

1] mmm^mK timm&Rtomts - 

*^T^^/hS^^itT^^I§$-^r*^ B B B ^^^it 
-T6^co^ B e B ^SIit^B^^VNT, 



IE (c g £ & T * (cfflRttAtt*" 6 J&m L 3t 3M£ B e B b ft 
2£ B H Q #^3t£l© 0 

*^T^^®/hS^^T(^@$itr*^ B H B ^^Kit 
-r6^^D^ B e B ^*:^it^M^c^oV^T, 

Dm^xmrnzitzDm^tkb, 

^i^ B e B S^^$-^^>IS B B B ^^^^, 
M^gS^T^t^ B %^^^^S^^/c^c7)^ B e B ^ 

fflfbi-S»9l^»*KJt^C^*#»i:-rSHI*<ottH 

®i6^(cfE^^^ B 0 B ^Mit^mo 

w i«r»«i:-ra»*<z>ttH»l7**c1S*o* 
[W**l 9] Rljf2^ B B B ^^^^, ^T^^-y^ 

[»w©»»ftuwn 

r»»Wf±, JIKft<r«IRLA:IH««rfft/hSAIIHETK: 



(3) 



3287579^ 



WJttt* 

As , GsP . GaSb , InAs t InP , InSB , ZnSe , CdTe, *&<0~7cft& 
fiJwfiKSS^rS^fe^ It, CZ*£, FZ*£, ^yy^ 

5/ * - 1 i*-»«/h***!ia^ J: «9 fc» b tf # 



Mill *S»WF»4.02l.323#^«Jc:tL v'ayh 
»ft«/h***HBd s »feix-f , *fcy X/^fe^M*3fts 

*Jfi«(0|Wtt, l^r(DMftTO (^-^C0^# 

< JtiS-r «a««Sr««i- £ r <b £ i ffy t 1" 

■fr-C ttttSMK Srtttt<z>*iB*flc^«H £ 6 SB 4 Ii t 

E^i^t'^a^owwci, ^^^^ 
ic^<Dm*s B s B ^^?iiis-r5o mEtt«iiMR«>*ffi<z>— 

^o^&^r, y^^^A (Ge) , ^fy^^7yf^ 
K (GaSb) , ^^ 3 !>A7yf*t>f K (InSb) 



(4) 
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r co J: 5 ft*te-C»»*©dt**s *r«-c*> £ w <b t-o 
B'JIE L v ^^-la^ij left 5 t co £ **U£ J: o T 

co ^ir/wrtco£^^#>ifc<g LT*3# , 

^cD^^f4coil4^^f>^ B H H ^ffl^^)r *ft<i|M* 30 
^^^^co^ B 0 B i*:^M5tT^. «/K**at#SriS 

* ft < *^ B B B ft£§^t-r s r t sfts-e* So 

19 LTffi*fttlc»»IE 
IH-S^tej;^ ^coigft^^co^ifeffico^ffico 



»k»bb co^ &\zmm is n fc»> n y > =? > :/ £ £ « * fc 

coffc, *^ B B B ^co^it^i:^co^m^#i-5 0 
^@$^T^ B 0 B ^^Mit^6^cO^ B B B ^^m^ 

3js*T^a-^rt«ra**TLooa»»tt«iftoT 
co— Sf|5cog*ai^/i^^— ^TtfT-^coi ^ 

mftmmtteZo *<om* ¥^ B e B ^co®it^<ir^co 

Mt^'Jco*^ B s B ^it^<t It, M^LTI 
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<hteT'#ft^<OT\ mrlE^^^^^, «T^»- 
zf ft co ^ ^"ir ^ Tffi& lc IEH $ aai&T •I 3 CO # ^i? 

lll4^!l!3(Dm^ H B B ^^Mcoii»iJ^^ 
(DffiWrffimX'h «9 % me (a) - (e) 1*0 3 CDUMSfi 

5tw & mm-r ztctb <DMcA<omm 20 
nmmmi h#d 

tifrfc* * D 5 *-ClR/hm A 30 

coT'^5 0 ^^cr6o*^ B B B ^®(cov^Tmp^■r6o 

IK^fJ:^^ C<7)^ B B B &^1 IS, BrBRJg 
-y>/<— 4—-* 3 2P fe 3(dgBM$tbT 

««<^3t»oy K6 -co3t»oy K6«r^L"CliK«. 
5 3 l^LTfi*fW^±Tt-^ 



10 

<7)R^COQflS55d (ffl!«2.2iimn 81 £ 1.5mm, f&gt3mint:V 
^T*9fl§£)6) (c®M£*a£ 0 h fflS5a<z>TffiK«:tfi 

m*m) ttJR»**5«)3c*1>5b*c»or3ffitf, 

inc^hp-^ »2mm) tirt&mmm 

^•VW<-^-^3JS, Rffilfc<DfSfle3a£±*B£SC 
lI4R3b£T«/£$*x, fS»3a<Oi»J«^H, J®^4a^aig 

-r-5fc^, ^-y >v*— ^3COfS#:3a^tt. X^^V 
#12£asRf*bixTV^ 0 ^LX, *tt< t*>«»4a3fts 

«l3CO^^(DfMffi(CfiO y >^l4^5^^b4a-Cl/^^o 

18 (ft*^#«*lkW) i:, /NP^Vyy^lSOfil^ 
«P«|S-r5*^»W««*19t, »»7KiiB20t»«i- 

«Rff»Kltffil7"CSltL, ^«13SraiSLT« 
Rff*K*tffil70tt*^»^tC«*i-* 0 dOJfi*co« 
^(OffiEtCj^^S^i 5 CO h u-r»5a^gEtt^ttTV^sy£: 

*5£3£«rn3> K6tyu;-f Kr^fax-^ 7 
^ B e B ^^c^^ti^i-5 0 fSL, yi/^K7^fa 

(H*BU **il2S*PiP±»JH«T^RK) co^T 

^^PiiltT'^T^tc^mi-^10- 4 GJ^TO»/hfi*«» 
T (»«E«fIB1(») T% ^coJ:^^Lr^ B H a ^^^ 
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ft<Dffi&4a& b l"< ^55aCO 9 0<7) [ESflSdd 1 flgTo^ff 

frb i ^ 3?y&\z.^u >y\s(om t M*tyz> 1 1 h 

©*T+^jtt«4bttSWfcSratW, ft*i»fK4bWJefiS}&^ 
?)8S^fi LooSi L T8«©*e4#i:4 0 , 10 

fee ^o««T*^-fe/^b¥*Sfi*aa5g3Sfil«:ft«9 

■f^©iMS*«!:*jv^-ct>, xiftisltff^ttittfcH^fc 
ft, illcil lH»4a©l*IBlftaeft*s«a:W^^S 

«9 5 0±*B5clC*ftfc LfcttttK«4b3&S±«aB 

y/^^^i, (Ge) ROREAWC, ^y^A/yf^t 

k (GaSb) <omnk* ^^a^rmt-i' k 
dnSb) oj®»«:fflu^Ti^i«wii»«rftofc 0 mn<o± 

% £tei\,^-ftlhOAmm 2 \Z* y b Ltch<D%m\<\ 1—4 

flfr«IlQ»5dn(cn*LT*itd«^c^iKK«rffo«:. 
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JR»««5«:T*f-»»*-frS*-C<7?«FP B 1«: 1-5 
^JSiflcSrlgliHLXlllSHff-eW^fctr*, :tie> 

Cci8AflKn^ttKIHtt4b<rWL»Aff(cKH$«5C £ 

^i»iB»ft»j*5i!&S'>*< , «/r <osafiefi*f*<oK3e^ 
k, m*<Dum- (m-5z>m<D*mft, & 

^f^2 (0 2*B) 

32a£ift^LE.o^#|l^£f^5^ 33Sr»fi!c 
*34, -tO^-r W<~33CQ_k«cgB 

^-^-^34(^T«Jc»jRStbT»ii:*-rfii(-3f£ft$ 

(0»J;ttf, ^J4m) 3ttt55±»lST^^-^36-C*>oriH 
»32a*SiB/»Lfc*fttt»«32bS:SttJ-aft*TS*5* 
±»«tT^»-^36<Z)TJB^fe 
T*-— SEt^S TSfPST^a- — ^37-e*> o Ti»«E32btfS« 

STMTfa- ^37, 33rt(CJH^32aS:W 
»LT«**Bft^«*c:«*i-5JK»W^«**«38, T 
^^T^ a - ^37<D±iHf*ifi^eH S tt»T * <7>j»jR32 
bi:l»/hB*IH<OlB»tt-r«^77T^ h^^lHj^K-sg, 
TMTfa-7'37(7)TMiJ^I^«to^^ Q {l: 
L tz m&Mtfc<Dffi& Kite Lft*n-r 5 r&H ^r{« x. IeIiR 
ff40^£{§;i-0^o 

>5r— *34£ =t— K-O — 
^*F35<OPflf*SW<C^tK41"C*tt«J^ix, ^^r>y<-^r 
—XMk±&$&T^=>—zf3G(Dri\tex-Tu ytttX'ttW 
bin. ±Uf£T?'=.—73ekTffi&T s ?~—737k<Dm 

te^Tv y?43Xf±$)btlX\,^Z> 0 x/D ytm&mvt 

\tt*>s<-Mk±MmT^~-7ttftktmi&\s. ^ 
T o > y ^ 43*:B Wtf±«KT^*-^36rt TSSTf 
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#§38(C{£# $ fcJIF>£f32a^f £ *t5 0 

[Blte^47COfe^^iC^ £ HRo^^32a^^i- 
3&^47a£. Zi&mtDxy-T'ASt. ^M<D^M 10 
f?A*£49<?:, lHl^^47^180S[Hl^$^:^lH]®!)r^^ 
^-*50<^ ^^A^49^t£miE®}'r5am^r 
*5l£, ^ y — ymcMf&ZtitzJWM&An 
52^^^^fr^o HI$n^47^, V^-^-^34<7) 

*U &ftffi F*J i*^£f32a £{£8^" 6 {fc^47a^J& £ 

7b^Jf^$tbT^6 0 

^ y — r/48fi^ ^r— ^34CO^^lJ(D^^^^ii 20 

LT^ W<-33F^>SA£*L, ^480^^^ 

V-^AS(DiE^h^ y-^48f*i^?A£*K J££mA 
P52;*><b* y -y48^^#t|^$^f c ^432a^^4ffiA 
1$49^J; 9{fc^47a^Li££tb3o J^£H£AP52I3 

* hsAto y ^^^r-M^^tcv— /u^ 

^&;L5/ca6, ^ ^34tC^M^— b58 30 

>zft^m^^m^mmt^w^^^mm^rix^^ 

&tfxm£mmb&tymtticmMtstix^^ 0 mm® 
*mwmm2btffimi-zftjg&Tf®&m$<n®mmm 

y 3 — >»a«65dSift»Stt % l«IiRW40COfl|«n(C» % 
¥^ B e B ft:32c^^ , 9mi-^^^P^66i:, rwfflP*66 so 
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^^ai— ^5K ^^#59,61,63, 5/ ^ 42 ,43 ,6 

7, JftStfx;^ 5p»tt^«l&SSBteif«rffi«i*J»'r 
(incite) fcKttfcft-c^So ft, ^co 

^(Du^m^mmr^^^xm^^m(o^mm32b 
&mft&mzmf&£^x&£km*±!£i,, z^mtsbiz 

gfl]^ ^-r 33<£>T<JW<£>^T n y *42&Bitf>fc: 

®L ^*»«i:^*S«)felS»32a^:J!gJ|sfaAP52^ 

y— ^48^tcAn, mnw7<mMc&*)mm2az 

»EFS47a^ifAU y ^53^$!^ y h54£3$tf>T 
^JCbfc^^V^— 33^0^MSril^LT^(C-r 
60 Htl:, ±^T^^-^36i:T^T^^-y37 
£ SIiRflr 40^ t KfflfcWft U JPm32a0>«TcDRlt;: f± 
o y * 42 . 43«rM2ftlc Ltttt»*32b*sX28* «:WT 

^p^7 v^46(c j: (9 ^«>»5e L^«a** -cams L 

"C«»*47art<OW»32a*r«iBi-So *W»*32bf4* 

«"C-S«PlB-C(R«pi-6. -t<O«lsHEA*|l47*180fl[|Hl 
©1 S *r P »47bS:T«l-rft JtiH*32bS: S $ * 

iB*32btt«®**T-K««coi«ffi32b«c/ c c!9 0 ±9S?S 

m^m<Dmm32b^m^m9(Dmi^mmtw\^m(om 

g§ftb-r^o iSft*PttlioBlirR32b<75*ffi<7)— 
^tc^ B e B ^^^t-6o *<B«»«32b<0f£T*ffiJ&s« 

»ftff32ct*9, -eco**lHllRfll400jSfflOffi^64 

(c^C^cSiar&St-iS^^^^o ^Tmjoa^32b(Dra 
ff, ■HK32b©«Si J « , *#S, |5]<EtE39fc:Stt"r6*r- 

^/c, l§l(^39^SKKiH«32bj:«Mi-6lWoAft, » 
*^a*L<, El(E«39fl?«*flDO»Jtli{b*ttJcft36 



(8) 



3287579f 
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LtzttWxhzz b&&&xhz>AK z<n&mffi<Dtfn 
^xm^m Lt^ < v w&(DWM*mm°T z> z t frm* 

uv\ v-yrnv, y/i/-7^>>A, ->y =r^y/U-^- 

mzm&-rz>-bi>-zimx~3bz>tc$>. m^A»<oM&h 
-zimbtezzb, woa*a*#e>fts. 
mmmms (H3-h6#d 

:/y :y v^>&^ffl£*tTv^ 0 l^l, 

^ B s Q ^ffl^5r^^<^cDM^^ii:s^ H B 0 ^^^ B ^t: 

5t3£«71<a»0O«#£^-r e 13 3 -HI 5 tr^i" «fc ? 
{C, 4M£AfrCli&£1K71tt, JKft (B*R» £i(£#tifc 

5) . SXWRSi^— ^ ^ — ^73 b , :w^-;UK 40 
^ ^ ^73C7)T^J^3S^ 6 &v =l—*774. Z (D 

—^75* r^T^a. — ^ r 750TS(-5i*6lHli|X»76. 
=f— /U K-f ^ — ^^p73CO^-y W*— 77F^iCT >^l-72^ 

&£ttUffilR*#79. ?£T^~ — ^75rt<Ofii£;frffl&* 
»fcRttfc:h,fc«iS«l«8<K »J»3-=yb flU^nfc) ft 
if«r*i-S, ^«J^^-^74t«T^*-^75WPfl^tt 
915x7ny^8K STF^* — :775 <b IhII|X« 76P«1£f±£J so 
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(tfflrf— K>f ^73a.73a**¥#fatC#fi$ 

&&oiz s T^M2f)m^<D&o\zftvmmi%x&n 

> -^730±SB«*ctt«*«-T-83ds»Jt btt, r <n 
«*«T-83^b ft D «Hj»78dSiSt^5 *ttt«?83 
Ti^bffitf L^Pt-PtRhK^Sft«»79dsr>^720BJS 
72bcomS^«ltti-r5 J: 5lc«MS*bTv**o M*a^8 
3*CttftO«H*78(c»«Sixfc^»*^F84i:, !»S*f79 

=^-^ hV * - v^73lcig^ S Hfc^KiJ^ :* -^74 \C 
fi, h86<t cco^- K86«:liaEflprtB*MEfl#87^ga; 
itbix, h86tt*S^>-^tcSgJH$ix, 

^ »«-*tffl»98(C*i, T ^^yW2rt <Dll^i»aS SrES 

- h88^w<^?K- h88«:HHRr*B*BH#89dSRW& 
tt, tK— h88«JC^^^*dg^JIKSix, 77^ 

75rt«r»T t t , ^r^/W2S:a5fii-S»^t>^r**)D , 
fST^»-^75<ort»oi«S*^*»^IBR*ix-CV^ 
5 0 rw«5S««80fi, li^^^y >4r\z£9&;$ibBL 

»*^f+»*ixfefe*l«-<D|HltblK80aSr*L, #0 
B«80aOJi*^«KSB*ct^^tt-fr*lx'rv>S o ft 
Tt^ry^^ 1 »<O|Hl»>E80a^»tti-^ i:S5$ 

I«IiR»76WjKSlSOffi^«90(ctt, T V^/W2<D»*iR 

W'>y =* — 'y=*J*&<D? yi/s ^W92asiR3£$*VCV* 
6 0 HiRW76«)«a!^tt, r^^ > /W2^^»9tiii-^<7)^ 
P«933&SRJt6ix, r.<^MP^93fi^T p y ^94-CMB! 

lHlift«76a5{BlJ^fcfi, zK— h96^r ^<D^- h96S:B3EH 
pTtt*HBB#973&SRl+e>ix, h96tt«S#^^c» 
«**u, 0iR»76rt<offl«ft»«-e#SJ:5Jc*fiK* 

^95b75^^ B e B »:^^5^72a<i: > £ <D±^72a<D± 
*(cffi«i-5fi«J^72br-feorSg«fiE*SiBv>7ctR^^ 
S*"C**72art«)ilk*95b^»Jti&**6*<Z>M*72b 
^^#L. ±tt72a^HS72bO|H)(ctt3K«tt1RIISffi/h 
^72c$r^Lfct!2:fcK^72d^R^^ttT^-5 0 »BIEE 



(9) 
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SUB! Wt*ft¥W*<0»«&flsSo 

— B«72bJc««JE^iS^5c*OJW»S:iR«)<5o 
^lt, ^05c*Oi»jRjc^^T**72aOiBJS^ft* 

^*Sfift:J»3g3gB7lSrfflV^T, lno.97 Gao.03 As 

T ^/U72<D±mi2a<D&mz^ % lno.97 Gao.03 As¥ 

0.97 Gao.03 AsOi»^jC^»tSBfcffi»^*C^jCi-S3f^(^ 
#iJ£A (Ga) £>f>>**A (In) Wt^t6 0 g'J^72 
btdii, |^^tClno.97 Gao.03 As<OjBjR^i3tt S«3R<7)<» 
KJEi:^7^^i-S«* (As) E«r3B*-t-S«c^Kft* 20 

r>^72rt*rJISgtctl|s«L»Jh-r-5o 

^78£il LT^ K-Y — i^JF73«)*iiO«^LOffiJB 
icfflOTtf*. ^LT, ^*W<-77<0rttt«:JKg#« 
lW^n^7 V:/73bl::«flt£:flcU T W7U72 
<7)3k^72a(Dj££i$£;Ino.97 Gao.03 As<D§fcfc£ 9 ^-^SSl/M 
07QX;icmmirZ>t&\Z.s SiJ^72b^^lG00 t Ct^P^-r 
£ 0 1inm^ ct o T±^72aOJ&ffiKf*ft#JIn £ Ga^^ ^> /«£ 
5iK?S^x*#, iiJ^72b-mAs<D— »*s#<IU«C*fc<C 30 
o T £^72af*9 t-fctS: L T I n £ Gad* b 4 5 HAS i: SfS 
U lno.97 Gao.03 As<7>i|i.J*$:fcoiBfR95b^«^j5gSix 

^75i:[H3i|Xlt76^^T^^ > /W2^g*mTT^5 
J: 5f-. iX^81. 82^r^«c^(C-r £ 0 In 

0.97 Gao.03 ks(0m^9Sb(0^f^^T Ltc^^X\ ffi 9 
^ll78tcm^c^?)fcL-r^:tLb^@^f L, TV^/i^^g 
AST^^rS t*(c^ny>7^^73b<7>»««:3!-7«c 

7y^72fiI^^SiITl, ^^T^i^T* 40 
l#<D|Hl«i«80ai:*«Lrj*aSiX, 
KT«rJK«briaiK»76«>^5 =-^*>r/^9UcJ6A 

tC^9, lno.97 Gao.03 AsCOjKfS95btt»iSL^ffi3R* 

(Cfi^^f^fflL. ^LTV^Sfcffi95btfS£^72a<DIlESo so 
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«95ba5«ffiw-ffl(cJBfi«ds^i-5 0 ^co^r^:/ 
/U72*si*«TSr«ttLi*»fti-S7^«), £*72art"0# 
S^^^»^95b^^ B B a S^^feii(-^^fiJc^^iitT L 
T, Sfc:RiKffi95b<&±fMSlno.97 Gao.03 AsCO^^ B ^^95c 

icfc?>, =i-^^-r^9i(cggAU"Cft«i$ti 

So 

6«r#flRLr*ja»w-f 60 me (a) « % 7x^72 

^=r-/u K^^-^73^bSSTM*6-r6iE*fro«ffiS: 

/vhw > — ^73-r^ni^^ix, «fig»5c*o 

JB»35SSV^c:*tf*>oTIno.97 Gao.03 As<O^^Bfcffi95b 
^^ttv^5, ID 6 (b) tt\ TV^'/U72^^Tf L ^- 

b*s#illL*iB**wffffl^«ttfc:«:ofctt«*:»-r. 

^^^«^95b^c^a^r^i^ B e B ^^^^^^7c:^^ 

ttSo IH6 (c) ft, T >'7 p /W2dS«at«l«80W 1 M<D 
lEli(i*80afc«*Ur«iaUfc«P©tttt*r*i-. SfcRlK 
f£95b^3^72aCQj£® (Hflc^ffi) il^Lt, «4fcj» 
ffi95bC0^®<O— gR^HEffitC^L, ^(D^ffiCOg^ 

So i6 (d) fi, TV^/U72^«i$««80«riiiSLT 
Stf&**T#«fci4*K »3ttLfe#ttiB«95b*s«H 
LT^«(7D^ B B B ^:95c(-4ofc^^^i- 0 HI 6 

(e) fi. r y/M2^i/y =3— >^mmuc^A^tz 

r<D^ B 0 B fr^K^$S«(-J:tb^ »£ B B s£fflv^^ 
fc * < ii^^^iE^^co^ B B B fls:tcKitT^ ^i:, 

£cDTi£ B %*^^^ 

2) Hffi^3<7>J; 9(cr>^^^T$itT^ B B B ^ 
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[$li] 
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m*b&mizm&&f£&\*xmm&lzt*Zi><Dk%Kb 
Sot, Hftia^tt?gffiwJ:5*-, JKc^Sbf«<o— « 



[»3BI] 
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